H 3(c H # ffp Jt 

JAPAN PATENT OFFICE 



PCT/JP2004/014037 

17. 9. 2004 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



iti I f H 
Date of Application: 

Si I f ^ 
Application Number: 

[ST. 10/C] : 

ffi IS A 
Applicant(s): 



2003^ 9B3O0 

#11 2003-340062 
[JP2003-340062] 




■ V"" 1 ' .. 



) 



Commissioner, 
Japan Patent Office 



« PRIORITY DOCUMENT 

i OR TRANSITED ^ 

iSUB COMPLIANCE WITH 
! RULE 17.1(a) OB. 0>) 



2004^10^22B 




m«** 2004-30954 



$&m 2003-340062 



1/E 



MNH*] 

[JftffiB] 
[&T5fc] 

[ftErX&Jf^rl 
[ft*] 

[ft*] 
[fPJ^] 

[ft*] 

iipj%] 

[ft*] 

[ft*] 
[»w#] 

MftXti©^] 
[ft*] 

[#wmnA] 

UWM*^] 
[ft*Xt±*^] 
ltt*#] 
[^Kc***>^] 
[M£«^] 

[*Att&«] 

wt*] 
[t7#*l 
[»#*] 



P0002592 
¥j£15^ 9^300 

■=pii!ftze«"m3ww 1144 

^m»2£llt"iM» 114 4 
^JIHWrinlOK 114 4 

jiimi us* 



=mmmt&w» 1144 

^MOTKlinK* 114 4 
^m^-fc^-MM 114 4 

to ^ 

000005887 

005278 
21.000PJ 

#l^fj|*^f£ffl 1 
M# 1 
1 



ffi|iE# 2004-3095497 



#H 2 0 0 3-3 4 0 0 6 2 ^- v I 1/E 

fim^«^^^ v ^FAD«^D-?Lm-rt: Kn^^-Hf (d 1 d) tfTfifelt 
&&wi®M£*LTv>£^«-e&o-c. t?;v^-h*;v^-b , ;r--if (p f IB) 

(1 dh) 0«!*]^tt^li^^tLTV^^i:^#mt-r^^^o 

La6, **** <b D -*L»*5Mrr ^CtMtnD 

5 ] 

F AD^ttD-fLtT'^ Fnyt-b* (d 1 d) ;«^i&ft*&v»ttftitS*l/CV*«* 

* - 1 * i" * d - ?Lm^^^^&o 

6 ] 
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[0 0 0 1 ] 

[0 0 0 2] ^ 

JB£*LOO£& 0 Lflc*fli^Si-&IK^ l »t LTtt, #9xJf L actobaci 1 lus 

„ EaiaJK#*6v^i«t»Wfltfc Vxm^bii&Hi'kKii, MfcaHsB^fcS****^* 
[0 0 0 3] 

fix it & v>#, ** «J -7 - H^^II B °«JI#Jb & v> tt 4> L f <*>*55<z>fl5 $ »i L # t 
A * |fp x. « 1 1 &m t fi z o 

[0 0 0 4] 

iiiaot, HSWa* D - ILm*Mt J: dfc-T Zhou^iotft«»ifc 
[Zhou, S., Appl. Environ. Microbiol., 69, 399-407 (2003)] « ttfel±»&**M 
W3 1 1 0©7v;V$^^*--t: (f r dABCD) iHS^ T;V a -A'/T^ft K 
T't Kn^t- £ (a d hE) itf£i\ \£)V<- hU7-B (p f IB) £fc 

7^f-f^t-l? (ackA) »^0 4ML«*fc*f&ftU i©««<**?Uffl U 

[0 0 0 5] 

fe^-ottFAD^ttD-UBft-rviKn^— If (&T> d 1 d fcP? 

[0 0 0 6] 

1 dhcov^ii, y^f/N'f;^ y^^T 1 ; ^/u^-r^ 
[0 0 0 7] 

-^•d 1 dK^Xitj^MfrbffiWLZtLtzWmoffiffiKZ 1 d htiit^Rfts 

fctifiE# 2004-3095497 



#M 2 0 0 3 -3 4 0 0 6 2 <*- 9 S : 2/ 

D — ajfc** h M tf *±fcL TftfcSi" & £ fc $ ttr v» 4 o 

3t*tci3V>-C, Shaw^lid 1 dlfef«t$ tLfc^MrBflc J S150J:JS151 

ILTV^iV^ CShaw, L., J. Bacteriol., 121, 1047-1055 (1975)3 o ttzB a r n e s 
hit, d 1 d^OT^yf^il^l^ i*}:Hfco-cv^ t^Ltv^c: t*»ib 
CBarnes, EM., J. Biol. Chem., 246, 5518-5522 (1971)] > Mt^wtd 1 dOi 

£ u # ^<dd- %m^.m^ tf ^ tf > m^^i** 5 *f © * $ %> 

* £ ^SiJ-T 4 £ t tt x il fc v> x. if H ji-C * o £«, 
[0 0 0 81 

4£*iI*0*i««W-ot*4Ya 1 e^ttJROE. c o 1 i G e n e t i 
c Stock Center (CGSC) Of-^^-X-ed 1 dfeittt p f 1 Bit 
fc=f-V>2n. : m&fti<D&m*$f ■? Mat-J anh<0&X [Mat-Jan, F., J. Bacterio 
1., 171, 342-348 (1989)] LTfflft $ *L&tf*> ftRtKlt&Lfctt^ £ O 

Bfcfcfcli 1 d hliS^t p f 1 B*^©2M»t5M::ov*T<&IB»W:2b*;&*, d 1 d& 
fc^-tp f 1 Bil<5?-<7>2mm^*t*Mi-^ia^^^ | btL^^o^o 

[*!ftW\fc8U] Zhou, S., Appl. Environ. Microbiol., 69, 399-407 (2003) 
[##fT»2] Shaw, L., J. Bacteriol., 121, 1047-1055 (1975) 
W&ttXtil3} Barnes, EM. , J. Biol. Chem., 246, 5518-5522 (1971) 
Mat-Jan, F. , J. Bacteriol., 171, 342-348 (1989) 

[0 0 0 9] 

[its * a a o^ai 

[0 0 10] 

led l d*^#|IKWK:^m<b$ttfe|»^W«:W«Ui&*"f &£fc^J:oT. 

«oiB St**;©* i: ife«t L T U $ *l& v> d fc % & J; <t« (7) tf )V \£ VSfe##*ftjWB:T 

h V T— «*a- K-T* p f l Balfe^w^ lo/ifclildhO«#rtffittt 
#31 U Sod l d*^#IIKftCTffi<k$^«^!»*iraUJ&«li-*£i:^J:c>-C 
„ <£> tf ju tf > m> ¥Bfc, B^m#^T iftfl^ftT L fc« n D n K © D - ILH^ *i& £ i: 

[0 0 11] 

[l]«^%^^L-CV>^,FADW14D-fLm7 y li Kn^t-4f (did) 
'ffca!E>av>tt1g:«$*L-CV>S«^W-C*o-C^ eM-h*W-HJ7-^ (p f IB) 
5&«^ffift**v>lite«§;h/rv>*, lo/t/;l±NADHWD-HKfli Kn^t- 
•fe* (1 dh) 0«BI&ftffitt***liai$tLTV>S£fc*JRF«i:-r&IK^J»o 
[ 2 ]«^»**l»lW-eab S [ 1 ] ^|B«o«^«j 0 
[3]»iyi')t7 3 V "T?*S[2]fclBt60ifflWo 

[ 4 ] [ 1 ] ~ [ 3 ] ©fatLjfr-S KIHRoffcfeJft *ffc#*&illn?*&* U i&*ifc+ D -fLBfe* 
[ 6 * [ 5 ] fcia*o:fr8co 

tttSEJfc 2004-3095497 
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i^J^t^FAD^tD-ILtft Knyt-€ (d 1 d) tit, WiFAD 
*»W^*W-*e^-h*>U^-b VT--fe* (pf IB) ktt, 

x ti ^Bi* & ^° ^ > as k m & ism * tfflfc* % mm m-to 

t^ifc^Mt-ix, #3&iBfc*5tf* d 1 d^p f 1 Btf>BBfc«tB«Hg;«fctt* *Og^ 
R*W*fl9C3pSfl5"t *n«t*l»i*-t*- &ifo^ffi***&o 

^^CfeitSNADH^ttD-?L«7*li Kn^t-t* (1 dh) tii, iSfNA 
ft»*«fc«t-ra***»i-o iftNADHtt»ttD-JL*ft Knyt-^OfflWItt 

ft D - ILMt* t: K n y f - - -If <£> f£tt# ? [6j±1" & C t £ *Btc-f & o 
[0 0 17] 

fcMGl 6 5 5fcfcv*TW\ i(itt'bL<l4+ttJ:0^T^*ytt«OpHT***©&K 
*&£pHtt6. 9*&7. 4, L<fi7. I*fc7. 3T***o*ff 

^Hfttt-C****. ^^^S^^LT(i^*«^ffl-t-^-^^^ $;}/L *^ 0 

^ «w ft t -c is v> timmmn (D^m \z%m l -c * v\> 
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J: Lv^******:*^***?^*^***^ ii"ew?l^#Tt 
fi-Jfr-f L JfffliKf * £*W*ai§"*" * < - **«<A3&lfcfc * ^ f 14** fc*** 

4 » tf> J: 3 »* * D ***** W^^ 5 t^oii JilB^KW * A B L 
Ett^*itBMJ-0 l^Ojfctttt^ffl©*^^***^*** 5 0 0g« 
ifc^lSffl LfclH, S&fcl&BET 0 . 0 1 v v m~ 1 v v ra. Wfr&fe. 50rpm~500 
r pnu 4 L< 14. 1&JE"C0. 1 v vm~0. 5 v v m. «#*JK 1 0 0 r pm~ 

4 0 0 r pmtliLHSI^Wt L v*jfe*=M§ *o i*>*#{±«*; 

4 0 0 h- ! JaT. i^tUlil h" 1 J^±2 0 0 h-HlT^^»-ML#^i 
[0 0 2 2] 

[0 0 2 3 ] 

Sit **i*t4o 

[0 0 2 41 

«&Wfcv»} D-*L»*@JR-1-S£fc ktt. LTD -*LH**tt*fl*t 

Sii:^iti*i-So JMW^ &***V*A*^LTD-ft*i:RI&**, 
;Vv^A£LT I f H #rU »«Mft?FJ*'W**JiL*:lfe, *mfcjRlS**TjLfl*fc«!feL, * 

-CD - * ® jr l» a #Brc *> *ur, W ft v> 0 

[0 0 2 5] 

°(1) iVz'JtT 3 UMG 1 6 5 5$cd 1 dit-fS^^^^^^ 
i4»fcUWx'Jlir 3niV'4,Ri'>sn7 3'JMG 1 6 5 5ftO^ 
ADNAO^*lB>?iJJi^-eafeV) (GenBank accession numbe 
r U 0 0 0 9 6 ),xVx';t7 3 V OF AD4teflPttD-*Lflfcf*i K n * ( 
d 1 d) itiS^^IE^HfR^SftTV** (GenBank acession nu 
mber X0 1 0 6 7) , did flMS^tt GenBank accession nu 
mber U00096 ©aaMBWflHRfcfc^T* 2219962-2222302 KB 
^tLT^«9, d 1 dJI^OS' ffiBiSftSJ&Rtfa' fll5a««*fc»±> PCRr££JSv>-Cii 

P CROHIDNAi LtlixVx'J E7lil. W^' fi,> 
x ijt7 a'JMG 1 6 5 5^W311 0«U ATCC 1 1 3 0 3*^ftfe*DNA 
t«*-Cft*. ^ MG 1 6 5 5*. W3 1 1 0*. ATCC 1 1 3 0 3*I*T* U *V 

[0 0 2 6] 

PCRtcioTWfettfcS' TC#W^3-Ki-SDNAg)f>t03' HJfc, 3 
' «^H^£3- K-r*DNAWfM-0 5' «T4DNA 1 i g a s e&ifK4 »)» 
5' «|3E««**3-K-r*DNAWfrk^ 3' *3£#«J**=»-H 
-f 4DNAW>T-«5BHc«fL<#XL*:v>DNA»9II«r#XLra*LTt Av» 0 «rLT 

ftfcDNABrJtSrMfc, MWn-->^^P TH 1 8 c s 1 (GenBa 
nk accession numb e r ABO 1 9 6 1 0) > pTHl 8 k s 1 (G 
enBank accession number AB019604 

mgE# 2004-3095497 
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10 0 2 7] 

DNA_t<7)d 1 dafeTTfiflFWiftfcTfflffiaftit^JB*. -fyX* K^ftWADNA 

^^^7*9X5 KJfclWADNA±Od l dflHS^iBStt*:/?*^ Y t LT|fffi$ 

ftv>aUKT*&*-J-*ifc^J:*). ^ADNAiOd l diHS^H^tf*^* 5 KiLT 
g^ffi $ tt/c^S^m#Sr#* o $ «b K# <b n n - - fcagSHm^ - * - lcStf&-T & & 

y-*— t? (did) jt^©5' fijia^n^^-e-tL-rtLt^siwi^ii 

[0 0 2 8] 

(2) .x3/jt';fcT 3'JMG 1 6 5 5^p f 1 Blfe^M^M 
_tiS (1) tBili:, xi/xn7 n'JMGl 6 5 5ft^yyADNA^Mie?iJ 
l±<2r£n-C& •? (GenBank accession number U00096 ) 
„ iVxVtT a'JfiDtf;M-h*^^->V7-^ (p f 1 B) S^O&^SB?!) & 
^.^g- $ fix i/^ (GenBank a cess ion number X08. 0 35) op 
f IBlfS^liGenBank accession number U 0 0 0 9 6 
^BS?!]1f#.K*3V>T % 949266-952858 (Revers) fciBS ttTis «9 > p 
f \BMte=¥-e>5' nmm^Rrf3' 1l£4H(tttt, P c RBc*J8v*Ti**iflM#i-*£ 
fci»-ei4o PCRWiiDNAiUlixyxn7lIE ^X-tfii/x'J^ 3 
ijMG 1 6 5 W3 1 1 0»> ATCC 1 1 3 0 3»^fe#DNA^ti4 

„ ft> MG 1 6 5 5», W3 1101*, ATCC1130 3»ii7^ 'jr/H^^f 
^-nv^^a^i 19 X#1"S c h^-e^ So 
[0 0 2 9] 

P CRi: J:oT#^tL7^5' mfcWffiig.**- KfSDNAIffrW3' 3 
' fll3£#ffii**3- K-t-&DNA®rfr<£>5' fl*T4DNA l igaaeft^Kitll 
jjg-r&o iOt^ 5' «i5«ff«*3-KtSDNAifrl:, 3' «j£#«tt*3-F 
tl,DNABfjt©^Cf t<iALfc^DNA@E5iJ*#ALTl^Lti^ 0 MLt 

#rt:DNA®rtf-&3X, aa?*Stt^n-->'^^^-pTH 1 8 c s 1 (GenBa 
nk accession numb e rABO 1 9 6 1 0) > pTHl 8 k s 1 (G 
enBank accession number AB019604 )&2?7^#& 

i t §< a ateo&stfcBUttfe & tr>tfi/ij>. ^9A7x-3- /urasfc^* fc* 

[0 0 3 0] 

l6-*-&aR-CJ&*-f tl-i *K mx.7*7^5 K±Op f 1 BafR^fiftftt^^ 

adnajiop f i Bate^->£««j*fc-efflraia.»x.* t jS&- ^7^5 k^w^ad 

tBSE# 2004-3095497 
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t6-f*iajK"C**"t-aifcKJ: «9> ^ADNAi:|l^tL)ty7^5 K»p i 1 
B&fc=f'%:&W&£*&<ni's ADNAl<7)p f 1 BiftfilMHIit^ffiWiWfti^ 
&*&t*Lfc:/9*5 K* tzitrs ADNA±Wp f 1 K t 

LXfflmZtitzMWUmfatW&o ZtLZMMZ-ki ft^m^m-?, mt&$:&&M& 
*#«flLfcv>ffiSrc*&*1"* iiiici *k adna±©p f l BSfe^i^^? 

_ VU7 _^ (p f IB) 5' HJ&#«> &tf3' Hi£#TO^-ett-rtLi:ffi 

[0 0 3 1] 

(3) jr.^'JliT a y MG 1 6 5 5* 1 dh J«2?4»3M**>ffc& 
±|B (1) (2) tHiC, i'>xn7 3'JMG 1 6 5 5W/ADNA^ 
*@B?!jl±'2:£nf & D (GenBank accession number U0009 
6) , xyxn? 3 U WNADH^ttD-ILSi'f t K n ^-7- — -^f jtfzr?- (1 dh) 
03&3fcE?»J<8>$IH£S*L , rv*& (GenBank acession number U36 
9 2 8)0 ldhlCTiGenBank accession number U00 
0 9 6 Ojfi2feiay!ltiM*fc$3V»T, 1438629-1442048 (Revers) Kgfl 
$*l-C£>K jt»5' i^7>f-7-t3' HI'/tM C RifcTM dh* 

-g^- * JUipB^-r Sit^-Clio P C R tf>i»M DNAfcLtlixi/in T*«W,. #0 
U K7-3'JMG 1 6 5 5^W3 110*, ATCC1130 3«c*Olfe'fe 
^DNAtfj^iJo ^ MG 1 6 5 5«U W3 1 1 0«U ATCC 1 1 3 0 3$ctfT 

[0 0 3 2] 

^^-tClipBR322 (GenBank accession number X69 
0 2 2) PCRKi»UIIBLfcldha^fc^n-->W^- 
fc«IR»*?B'ffcU §?>KT4DNA 1 i ga s e^fC^I^Ul^^^? 

[»$] 1 1 
[0 0 3 3] 

ji^inr n'JMG 1 6 5 Sfad 1 d*fi?Wte»OfW 
x->x'Jt7 3 1; cq-tV ADNA^^*@e^Jli^T?*) <9 (GenBank ac 
ession number U0 0 0 9 6) , xvx'JtT 3 V <D d 1 d 
^lE^iJ^^-a SftTV** (GenBank acession number X010 
6 7) o T 9 4 ~fiJ JVf" t-7V^y h VCi U¥Ua*>x'J K7 3 V M 

G 1 6 5 5ft«MDNA<Od 1 dfce^a^fctt^a^fllftfc*^^** 
, CAACACCAAGCTTTCGCG (KB** 1 ) tTTCCACTCCTTGT 
GGTGGC (Efll#-£2) % A A C T G C A G A A A T T A C G G AT G G C A G A G 
(IBSWf-3) iTGTTCTAGAAAGTTCTTTGAC (BB?fl## 4 ) *m^X 
PCR^o/Co nbtltz???* > r-fc-eft-Tft, ftUM&H i n dlllfcP s t I. 

ffifE# 2004-3095497 



$&m. 2003-340062 



^-v : 7/ 



Pstuxbai -emft-rz c t k i <9 , ^tL-rtL^j 1 Hobp©77^>^# 

;<7)77^^>h*M^7^n'pTH18csl (GenBank ac 
cession number AB 019610) CHashimoto-Gotoh, T. , Gene, 241 
185-191 (2000)3 fcHindlll, Xb a I«Uf ?»n479^ ^ b i«#t 
'J^-fe**lv^^L/:^ DH5«fti:3 01CtIS»U ^n 7 A7x-n- 
;vi 0u g /mLtttfLB*^l/-M:4*t*»!ttE»#t#fc. #^^ D ' 
-^n7A7x-3-;H0/< g /mL*<£tr LB 3 0tt-«lU # 

fetLfcW******* K*H«Ufc. ^77X5 KtMG 1 6 5 5*Ki3 0t« 
gUt, ^7A7x-3-H 0^ g/mL«r^trLB*^V- >K 3 OTCT-lft* 
5^®^^*#^o ft&tiftfWS«#*:^a7A7x-3-)H 0 ^ g/mL* 

^:^a 7 A7x-3-;H0// g/mL Sr^tr L BfH^V- Mcfc#U 4 2X:T-£ 
tt430--t#fc e W€>tL/i=in--*S(S=W**4ft^LB*#Jft*-C3 OtT?-* 

^v^LB^t^T'V- l-^n9A7x-3-JH 0// g /m L £^tf L BSpcT* V 

m%®L<D? u - > fc»A,tf£ 0 HCiWS^n- VO*sfe#D NA*?)PCRKi 
'? d 1 dit{£^£^tr^2. 0 kbBrtf**tMI3^ d 1 dilfST-li^^LTV^^ 
*»tfcU ja±*HJ£-rft^a->*d 1 da^f-fcSfettfcU # h fctzW & M G 1 6 5 
5 d 1 ' dm^X^Wt^Ltzo 

mmm 2 ] 

[0 0 3 5] 

i->xijt7 a'JMGl 6 5 5*d 1 ± & D -*L«*« 

Ttfj3##t U=ft7 9^3CV^LB Broth, Mi 1 1 e r*S« (D i f c 
o 2 4 4 6 2 0) 2 5mLCMG 1 6 5 5*. ifcttMG 1 6 5 5 d 1 d 
»iU 1 2 0 rpmt«*^o^„ #**>«nfc**«*^ (*D ^ 

t««4 7 5 gOXofcABLEflJWMHItBMJ-0 lOiWIKiU 
«rfiro7t 0 *&*t±*3UET\ flftlO. 5 v vnu ift&&ft 2 OOrpm, 1 
"C p H 6 7 (N a OHt'IS) 9 6 HIBffo fco 4 8 ttNttfe, * * V t t&m»T&. 

[0 0 3 6 1 \ ^ n ,-r- 

^•P7A : U L T R ON PS80-H (300X8. 0 mm I. D. ) «$HfcI 

: sa&*ifcfci£»t p h 2 . o 

: 1 . 0mL/m i n 

[0 0 3 7] , _ 

MGl 6 5 5ft> MG 1 6 5 5 dl d»te^&*#**»»-e*L*W i 1 ^> dld-tji 
1BL-C4 8B#Wm?>i!£*£ (*2) i:, ^fcTB^tt** (£3) fczrrTo 

[0 0 3 8] 



{HSE# 2004-3095497 



mm 2003-340062 



^-v: 8/ 



[ill 



Glucose 100 g/L 

Na 2 HP0 4 • 1 2H 2 0 6. Og/L 

(NH 4 ) 2 S0 4 6. Og/L 

KH 2 P0 4 3. Og/L 

N a C i 3 0 

MgS0 4 - 7 aq 0. 1 g/L 

^il^X °- 5 g/L 

^•ifS/^ 5. Og/L 

[0 0 3 91 
1^2] 



4 smmom^ 



Wild d l d- 



D-?LSi^l 2 6 g/L 2 2 g/L 

tf^hf>^S«S 4. 5 g/L 1. 1 g/L 

^glgfSS 5. Og/L 1.55 g/L 

Bt&^fSS 1 4g/L 9. 5g/L 
[0 0 4 0] 
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1^3] 
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Wild 



d I d- 



D-^mSmS 3 6g/L 

^m^ma 3. 4g/L 



4 1 g/L 
1. 26g/L 
Og/L 
1 1 g/L 



[Xlftffl 3 ] 

[0 0 4 1] 

i.>xtjt 7 3 1JMG 1 6 5 5*fcp f 1 Bfcfc^fcStffcfttfMG 1 6 5 5 d 1 d. p 

f i Bm&frK&tefc* 

k 



n B a n 



1 B 3 *VCV»* (G e 

acession number X0 8 0 3 5) oMG 165 5»MDNAW 

P f i B&itt&mmmfomttmmz&^ximztitz^ gcacgaaagctt 

TGATTACG (mm^5) t T T A T T G C A T G C T T A G A T T T G A C T G 
AAATCG (K?IJ#*6) , TTATTGCATGCTTATTTACTGCGTAC 
TTCG t AAGGCCTACGAAAAGCTGCAG (Kfll*^- 8 ) 

^tPCR^o/:o WfetLfc79^^>>*-€-tLW, WR»*H i ndlllkS 
phi, SphUPst I«tSi^:i>), 770bp.ltl34 
ObpW 7 ^77^n«SW^5 KpTHl 8c 

sl£HindIII> P s t I«LT#ibW77^^>'ht^U U «T-4?*ffl 
v»TjB#Lfe^ DH5«»:3 0WIS^U ^n5A7x-3*-)H 0 g /m 

i-3-;H0/i g /mLfc<£tfLB?frft^ife-e3 0*Ct?-ljfc>MU 

K*0JRLfc o i©^7X5 KtMG 1 6 5 5*. £ £ XfMG 1 6 5 5 d 1 d& 
^^^iC^fg^t, ?n?A7i-a-JH 0 ^ g/mL^r^tf LB»5c^V- h 

L*^trLBifrfltf&«l£««U 3 0t)-e-^«Lfc, ^feKttt 6 ?>*t 
SiiC^n7A7x-3-^10/i g /mL**trLB*^V- b»=lfe*U 4 2^C 
■Cfttt4 3n--*#fc. #fetL^3n--*:*5W«r***v>LB«t#J&*"C3 0°CX 
-Hfcig*U S&K*afl*'£i:fcv>LB*5c , /l'- U4 2tT*4ft^3a- 

[0 0 4 2] 

ffi^Lfc3n--©**fc*ftffcftfc 1 0 0 3D--t^*^7y7 , UW^ISl 
^J^LB*^V-V^a7A7x^3-JH 0// g/mL fc^tr L B*^-7°V 
- Mc£W3-S\ Ii^**^LB»^^v- H:^tft5^n5A7x-3-^ 

Vp f 1 BfcfiK^fc^tf*^. 0 k bBrJt P f 1 Bl^W^Utv> 

*}**SftU a±*»JBi-»^a->«rp f 1 Ba^**tt, #?>tLfc*S:MG 
1 6 5 5 p f 1 BUEf^HJt^G 1 6 5 5 d 1 d. pil BJMpf^t** t 

/Co 
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10 0 4 3] 

^S/^VtT 1 d hilW^^SB^JtiBt^^^^^^ (GenBank 

acession number U3 6 9 2 8) , s e r i ne hydroxyme 
t hy 1 t r a n s f e r a s e (glyA) fu * - *Jfc#1-* fc**!!^^ A 
DNAifV^-bKlv^GGAATTCGTCGACCGGCTCCAGTTCG 
AAGCTGGT 9 ) . RlfGGAATTCTGACTCAGCTAACAA 

TAAAATTTTT (B5^J#^"10) J: «3 P C R&T-±iiteU #6iifc7? ^ > b 
SrfflllR#*E c oRI-CMt*tfcT?* 8 5 0 b pOg l yAT-o^-^^-Ft 
S77^nm $<btD-?L®ft Fn^t-««^ (ldh) ^#1" 
ifcftC*il^ADNAtf>^-b»TGGAATTCCGGAGAAAG 

TCTTATGAAACT (IB*W§- 1 l) > W C C C A A G C T T T T A A A C C A 
GTTCGTTCGGGC (E9!]#-* 1 2 ) * •} P C RSrCittteU W&nfc? 7 ^ 
> h tMR»XE c o R I Xtf H i n dUITlBft-T* tktftl. 0kbp^)_D-« 

t7?X* KpUC 1 8*ftWR»ffcE c o RIOT i n d IIIT*«HM- & - ^ & 

ibW*3n--*T>ei/V > 1 ^ g /mL*#trLB«[flrf&«lT3 0 TCT-lftJ&fcU 
He,*ifc*#*^9^5 KpGlyl dhtHttU. ^^^^i/SSIliii 
^MG 1 6 5 5 d 1 dfcfc^X*:**, MG 1 6 5 5 d 1 d &p f 1 BAfef***k»* 

i:i>)MG 1 6 5 5 d 1 dlfi^Wc/pG 1 y 1 d h«U MG 1 6 5 5 d 1 d&p f 1 
Blftf^/P G 1 y 1 d h«cfc*#fco 

mmm 5 i 

MGl 6 5 5f> MG 1 6 5 5 d 1 dJMS*fc*«U MG 1 6 5 5 p f 1 Blg?Wc 
ft MG 1 6 5 5 d 1 d&p f 1 BitiE^&SfcUlU MG 1 6 5 5 d 1 d«fe^^/P G 
1 y 1 d hft, MG 1655dld&pfl Biim*/pG 1 y 1 d hftK^&D- 

fjitfti: LTH^7 7Xni;v>tl/;LB Broth, Mi 1 1 e r§lt25mLC 
MG 1 6 5 5ft, MG 1 6 5 5 d 1 d»^^ MG 1 6 5 5 p f 1 B»fe?*:*# 

MG 1 6 5 5 d 1 d&p f 1 BS^^*, MG 1 6 5 5 d 1 dlfe^/pG 1 
yldh*, MG 1 6 5 5 dl d&p f 1 B*fis?^/pG 1 y 1 dh**«lU - 

m. 1 2 o r pmtMt*ffofc. mi) KTfi-rm.awm 

14 7 5 g©Ac/;ABLEttl^iitBMJ- 0 1 <0*&**fcf*U itfcfcfrofco 

jiittWiET, o . 5 v v nu mwmm 2 0 0 r P m, ^tSS3 1 r , P H 6 

7 (NaOHtil) T9 eWWfrofco ***Ttk MU «fcJ:r> 
[0 0 4 5] 

9 6«©^^ (*4) H^-To AliMG 1 6 5 5ft, BteMG 1 6 5 5 d 

i d»^** (**« d , ci±mg i 6 5 5 P f 1 bi^^^ (***i3) . 

DliMG 1 6 5 5 d 1 d&p f 1 B«fe?^* (**«3) > EliMG 1 6 5 5 d 1_ d 
a^^C*/ pGlyldh* (Hifcfil 4) , FliMG 1 6 5 5 d 1 d&p f 1 BMi^ 
X^/pGlyldhft (»$I4) KU:*«S**7f?"t« 
[0 0 4 6] 
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E 




F 




4 0 


4 1 
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6 0 


6 1 


4 3 




6 5 




2. 7 


1 . 
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2. 3 


1. 1 


0. 


9 


0. 7 




4. 0 


3. 
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ND 


N D 


3. 


5 


ND 




1 1 


7. 
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4. 4 


4. 3 


7. 


0 


4. 2 
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SEQUENCE LISTING 

2& a' Method^f or°product i on of D-Uctic acid in »hich the prodnctivity of pyru 
vie acid is reduced 
<130> P0002592 
<160> 12 

<210> 1 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 1 

caacaccaag etttcgeg 18 

<210> 2 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>Primer for PCR 
<400> 2 

ttccactcct tgtggtggc 19 



<210>3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 3 

aactgeagaa attaeggatg gcagag 26 

<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>Primer for PCR 
<400> 4 

tgttctagaa agttctttga c 21 

<210>5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> • 

<223>Primer for PCR 



ffiSE# 2004-3095497 



#0 2003-3400 



<400> 5 

gcacgaaagc tttgattacg 20 

<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<223> Primer for PCR 
<400> 6 

ttattgcatg cttagatttg actgaaatc g 31 

<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 7 

ttattgcatg cttatttact gcgtacttcg 30 

<210>8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 8 

aaggcctacg aaaagctgca g 21 

<210> 9 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223>Primer for PCR 
<400> 9 

ggaattcgtc gaccggctcc agttcgaagc tggt 

<210> 10 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220>32 

<223> Primer for PCR 
<400> 10 

ggaattctga ctcagctaac aataaaattt tt 

<210> 11 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> primer 
<400> 11 

ggaattccgg agaaagtctt atgaaact 28 

<210> 12 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 12 

cccaagcttt taaaccagtt cgttcgggc 29 
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